Prof. Hans Lüders organized the first International Electroencephalography (EEG)/ Epilepsy course in Cleveland (Ohio, United States) in 1979. His vision was to impart a framework of basic knowledge in EEG and epilepsy. The course participants are assumed to have no prior knowledge of EEG or epilepsy. As such, the course is structured and paced to meet the expectations set forth by the organizing committee at the completion of the course. The curriculum has evolved over the years to reflect advancement of the field. There is an added emphasis on semiology (seizure semiology) and epileptic disorders. Also, the course content has expanded to include broader topics such as the intersection between epilepsy and sleep medicine for both adults and children. The course lasts 8 weeks and is offered twice a year, free of charge, in winter and summer at the University Hospital in Cleveland, Ohio, United States. The average class size ranges from 25 to 30, composed of individuals from around the world. The class hours are generally from 8 a.m. to 3:30 p.m. Daily attendance is expected as new concepts quickly build on previous ones. Midterm and Jun T. Park's ORCID is https://orcid.org/0000-0002-9325-0038.
Introduction
Prof. Hans Lüders organized the first International Electroencephalography (EEG)/Epilepsy course in Cleveland (Ohio, United States) in 1979. His vision was to impart a framework of basic knowledge in EEG and epilepsy. The course participants are assumed to have no prior knowledge of EEG or epilepsy. As such, the course is structured and paced to meet the expectations set forth by the organizing committee at the completion of the course. The curriculum has evolved over the years to reflect advancement of the field. There is an added emphasis on semiology (seizure semiology [SS]), and epileptic disorders. Also, the course content has expanded to include broader topics like the intersection between epilepsy and sleep medicine for both adults and children. The course lasts 8 weeks and is offered twice a year, free of charge, in winter and summer at the University Hospital (UH) in Cleveland, Ohio, United States. The average class size ranges from 25 to 30, composed of individuals from around the world. The class hours are generally from 8 a.m. to 3:30 p.m. Daily attendance is expected as new concepts quickly build on previous ones. Midterm and final examinations are used for evaluations. Both written and verbal feedbacks on homework assignments are given daily. At the end of the course, a certificate of completion is awarded. The purpose of this article is to discuss the structural details of this intensive educational course that has been offered for 40 years.
Course Faculty
The core faculty consists of 6 adult and 2 pediatric epileptologists. Each faculty member is responsible for his/her corresponding didactic week. The current core faculty consists of Drs. Hans Lüders, Michael Devereaux, Jun Park, Asim Shahid, Guadalupe Fernandez Baca-Vaca, Fareeha Ashraf, Nuria Lacuey, and Naiara Garcia. All faculty members have previously taken the course, have been fellowship-trained by Hans Lüders and colleagues, and are board-certified. In addition, various experts from corresponding departments are invited to give lectures on topics, such as neuropsychology, neuroimmunology, neurosurgery, sleep, neurogenetics, neuropathology, and neuroradiology.
Supportive Staff and System Set Up
The bi-yearly course is supported by a full-time engineer of information technology and an administrative coordinator. The engineer ensures smooth operation of softwares that contain the course materials and flawless access to the course materials within the UH system. Access to any patient data is blocked.
The course coordinator is responsible for all administrative activities of the course from the initial communication with potential course participants, visas, identification badges, and addressing all administrative issues that may arise while the course is in progress.
All course handouts and learning materials are stored in an electronic "master" folder in the UH hospital system. The students are given a time-restricted access to files that do not contain any patient information. Within the "master" folder, there are subfolders that students can access for daily homework assignments including the electronic tracings of deidentified EEGs, the EEG report generating system, previous course lectures, and student materials.
Course Participants
The course is mandatory for the following trainees at UH Cleveland Medical Center (UHCMC): neurology residentsboth adult and pediatric, epilepsy and clinical neurophysiology fellows, EEG technologists, neurocritical care fellows, and epilepsy research scholars. In each course, there are 6 neurology residents, 2 to 3 epilepsy/neurophysiology fellows, and 2 neurocritical care fellows from UHCMC. The remainder of the course participants varies from year-toyear in their background and country of origin. final examinations are used for evaluations. Both written and verbal feedbacks on homework assignments are given daily. At the end of the course, a certificate of completion is awarded. The purpose of this article is to discuss the structural details of this intensive educational course that has been offered for 40 years.
Didactics Part 1: Daily Homework
There are two daily homework assignments-a 15-secondlong "EEG unknown" (40 total) and a routine EEG recording (40 total). Students analyze both and prepare a written report for each that are turned in at the beginning of the discussion. The teaching faculty member for the week after the discussion returns the corrected reports to the students. A sample of the EEG reporting system is provided in ►Fig. 1. 1 In addition, there are 2-hour long sessions weekly with senior faculty in attendance, one concentrating on a single 15-second epoch of an unknown EEG without montage (see below).
Part 2: Weekly Recommended Reading Assignments
There are three to five recommended reading assignments each week. The articles have been selected to accompany the concepts taught each week to enhance depth of understanding.
Part 3: Weekly Fellow Conferences
In addition to these daily homework exercises, there are two weekly morning conferences on two separate days that are jointly attended by epilepsy faculty, research scholars, and the current epilepsy and clinical neurophysiology fellows. A fellow from the UH Epilepsy Center presents a case corresponding to one of the five exercises shown below. Each session is moderated by a faculty member for an hour. During each session, the faculty member illustrates or emphasizes certain concepts that may arise. Each session is concluded with the fellow's presentation reviewing the epilepsy classification that includes etiology and comorbidities based on all available data. In addition, the fellow provides a 20-minute long review of a topic related to the case just presented. The presenter also prepares a 1-to 2-page handout on the review topic.
(1) "EEG unknown" session.
(2) "EEG seizure" session.
(3) "Seizure semiology" session. (4) "Epilepsy surgical case" session. (5) "Anamnesis" session.
"EEG unknown" session
A 15-second page of an EEG is displayed (with an EEG finding of interest selected by the presenter) without the montage. The actual montage is 1 of 6 established montages (►Fig. 2) at the UHCMC. Based on the features of EEG waveforms and any changes in the heart rate (by ECG), students determine the montage, the likely age of the patient, the level of consciousness of the patient, and the EEG finding(s)-both normal and abnormal. The answers need to be justified using neurophysiological features of the EEG. One volunteer from the audience verbally works through the exercise to reach the answers while a faculty member moderates. The same exercise is a part of daily homework assignment, but the answers are submitted on a provided answer sheet (►Fig. 3), using only the accepted classification terms (►Fig. 4). 2 The primary learning objective is to understand the fundamental neurophysiological features of EEG.
"EEG seizure" session
An EEG recording of a clinical seizure is shown first without the video. A volunteer from the audience analyzes the EEG seizure, page-by-page. The location of the epileptogenic zone (EZ) and SS, which are parts of the epilepsy classification, are Fig. 1 Electroencephalography (EEG) reporting system (dropdown boxes contain the accepted terms). 1 proposed before a video of the seizure is analyzed. After the video is shown, the proposed localization of the EZ and SS are confirmed or modified. The primary learning objective is to learn how to analyze an EEG seizure and obtain all information about the SS without the video.
"Seizure semiology" session
A video of a paroxysmal event is shown. Students classify the paroxysmal event as either epileptic or nonepileptic. If epileptic, the seizure is classified using the four-dimensional epilepsy classification (Example 1). 3, 4 SS is proposed using only the approved terminology for seizure components (►Fig. 5) (Example 1). 2, [5] [6] [7] [8] [9] After an epilepsy classification is proposed, the EEG seizure is shown for analysis by a volunteer from the audience. Finally, data from analysis of the video and EEG are combined to either confirm or modify the proposed epilepsy classification.
There are three learning objectives: (1) Learn how to differentiate epileptic from nonepileptic events based on semiology; (2) learn SS and the terms used to classify it; and (3) appreciate the epilepsy classification and its role in seizure management. 
"Epilepsy surgical case" session
A clinical fellow presents a presurgical case that had been previously presented without altering the original content. Students critique the organization and content of the PowerPoints for effective and succinct conveyance of the necessary information for recommendations of treatment. This part of the exercise takes up at least 50% of the session. A volunteer discusses his/her recommendation in the following format: (1) State the most likely location of the EZ.
(2) Identify the supportive evidence for the localization of the EZ. (3) Propose a treatment option. If an invasive investigation is proposed, suggest a plan to either confirm or refute the hypothesis. If no invasive investigation is needed, state the reason and propose a follow-up plan. Once a recommendation is reached, moderated by a faculty member, the presenting fellow reviews the actual consensus that was reached during the previous epilepsy surgery management conference and ends with an updated clinical outcome of the patient.
There are four learning objectives with this exercise: (1) learn how to present and construct a presurgical presentation effectively and succinctly; (2) formulate a hypothesis of the EZ based on supporting evidence; (3) plan an invasive evaluation, if needed, using intracerebral or subdural electrodes to confirm or refute one's hypothesis. If an invasive evaluation is not needed, discuss the next step in management; and (4) learn from the past experience.
"Anamnesis" session
A patient's initial history of a paroxysmal event is presented without alteration of the original text. Thereafter, students critique the content of the history. Based on the available information, the paroxysmal event is classified as either epileptic or nonepileptic and a four-dimensional epilepsy classification is constructed as in the "SS" session. After an epilepsy classification is proposed, a corresponding seizure video of the patient is shown. The learning objectives are: (1) improve history taking skills in patients with a chief complaint of a possible seizure; (2) formulate a hypothesis of the EZ; and (3) learn the semiological classification.
Part 4: Weekly Didactic Sessions
The didactic sessions that occur once a week are the Antiepileptic (AED) Drug Case Study, Epilepsy Surgery Case Conference, and Interactive EEG Reading Session. The latter occurs four times a week. Additional details of each session are outlined below. In addition, the course participants are required to attend epilepsy grand rounds that occur once a week outside of summer months. An example of a weekly schedule is provided in ►Fig. 6.
Antiepileptic Drug Case Study
This is an hour-long session that takes place once a week. The teaching faculty member of the week presents a patient's history from his/her practice. This is a session dedicated to discuss questions that may arise about AED selection, weaning, and switching of AED(s), side effects, dose adjustment, pharmacokinetics, etc.
Epilepsy Surgery Case Conference
During this weekly conference, students are exposed to both pediatric and adult epilepsy surgical cases as they are presented and discussed. In addition, data from any ongoing invasive monitoring are presented to discuss progress and planed conclusion of the monitoring.
"EEG reading" session
Scheduled 4 days a week, this is an interactive teaching session where a teaching staff reviews 2 samples of raw, 20-minute EEG data and moderates an interactive discussion. This is an opportunity for students to review EEG tracings and verbally generate a report.
Evaluations
There is no evaluation before the course as all participants are "assumed" to have no prior knowledge base of EEG or epilepsy. There are two formal written evaluations: midterm and final exams. An example of an "unknown" answer sheet from a final exam is provided. Each "unknown" EEG is worth 8 total points (►Fig. 7). Both exams consist of a seizure video, multiple choice questions, and "EEG unknowns." Students are provided with a blank answer grid to fill out for the "EEG unknowns" and a montage sheet containing the 6 montages for reference. In addition, each student's progress is followed and discussed during weekly staff meetings. Neurology residents from UH are also evaluated on "Resident Milestones" as mandated by the Accreditation Council for Graduate Med-ical Education, as requested by the neurology residency program director. At the completion of the course, the participants have achieved a level of competency in the analysis and interpretation of electrography with added knowledge in SS, antiepileptic drugs, and various related topics as they pertain to epileptic disorders. The incoming epilepsy and clinical neurophysiology fellows at UHCMC are then able to immediately utilize the knowledge gained from the 2-month course at the start of their clinical training.
Finally, the course participants are encouraged to submit anonymous feedback regarding the course. This information has been utilized to improve the course. For example, a lecture on neuroimmunology relative to epilepsy was recently added to the course in response to feedback from a participant. In summary, the success of the course has been validated by former participants, who over time have themselves become educators, given the fact that they have been sending their trainees to the course. This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.
Conclusion
Prof. Lüders began the International EEG/Epilepsy course in Cleveland (Ohio, United States) 40 years ago with the aim to impart a foundation of knowledge in EEG and epilepsy through an intensive, structured didactic course which has remained free of charge. The course contents evolved over the years to reflect changes in the field of epilepsy. At the same time, however, the fundamentally important methodological core of EEG analysis has changed only little. In an era of technological advancement with the invention of powerful tools to guide in the localization of the epileptogenic zones, ability to correctly correlate SS and EEG findings remains pivotal. Over the years, many clinicians and scientists from the United States and beyond who have attended the course have then utilized the knowledge gained in these courses to advance the field of EEG and epilepsy at their local hospitals and institutions. The course information is available at https://www.uhdoctor.org/eeg/ epilepsy-course.
Note
This study was presented at the American Epilepsy Society (AES) 71st Annual Meeting 2017, Washington, District of Columbia.
